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[57] ABSTRACT

There are disclosed a dry cleaning method and appara-
tus using organic solvents in which two types of sol-
vents melted to each other, one of which is a solvent

(for exampie, perchloroethylene or 1.1.1 trichloroeth-
ane) having large washing power and the other of
which is a solvent (for example, fleon R113 or terpene)
having high safety for clothes can be simultaneously
possessed and mixed to a predetermined mixture ratio in
the range in which the respective characteristics of both
the solvents do not interfere with each other by a frac-
tionating device of the solvents, whereby almost all
materials for clothes can be cleaned.

With the structure, a single dry cleaner can clean almost
all material for clothes and can increase the generality
greatly as compared with the prior art cleaner.

3 Claims, 3 Drawing Sheets
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1
DRY CLEANING METHOD AND APPARATUS

4,912,793

This 1s a continuation of application Ser. No. 281,931,

filed Dec. 6, 1988, now abandoned which is a continua-

tion of Ser. No. 072,219 filed July 10, 1987, now aban-

doned.

FIELD OF THE INVENTION AND RELATED |

ART STATEMENT
The present invention relates to a dry cleaning

10

method and an apparatus thereof using organic solvents

such as perchloroethylene,
FLONI113, FLON13 R1l, terpene (petroleum group)
and the like. |

Referring to FIG. 4 showing a system diagram of a
conventional dry cleaner, the dry cleaning processes
using the organic solvent except the terpene are now
described. Clothes 2 are first put in the cleaner through
a door 1 and the door 1 is then closed. When operation
of the cleaner is started, the cleaner is generally oper-
ated 1n the following sequence.

@. A solvent 4 is pumped up from a solvent tank 3
through a valve § by a pump 6 so that a necessary
amount of solvent 4 is fed into a processing tank 10
through a valve 7 and a filter 8 or through a valve 9.

@ . A processing drum 11 is slowly rotated and at the
same time the solvent 4 is circulated through a circuit
consisting of the processing tank 10, a button trap 12, a
valve 13, the pump 6, the valve 7 and the filter 8 or the
valve 9 so that the clothes 2 are washed.

@ . The solvent 4 is exhausted through the processing
tank 10, the button trap 12, the valve 13, the pump 6, the
valve 14 and a distiller 15, and the processing drum 11
is then rotated at a high speed to centrifugalize the
solvent 4 contained in the clothes 2 and exhaust it.

. The processes 1 and 2 are repeated.

(5) . The solvent 4 is exhausted through the processing
tank 10, the button trap 12, the valve 13 and the valve 5
into the solvent tank 3 and the processing drum 11 is
then rotated at a high speed to centrifugalize the solvent
4 contained in the clothes 2 and exhaust it.

@. The processing drum 11 is slowly rotated again
and air is circulated through a recovery air duct 19
_consisting of a fan 16, an air cooler 17 and an air heater
18 and the processing tank 10 in the direction of arrow
20 to dry the clothes 2. Solvent gas evaporated from the
- clothes 2 is condensed in the air cooler 17 and is fed in
a water separator 22 through a withdrawal-path 21 to be
further fed in a clean tank 24 through a solvent pipe 23.

(7). When the drying of the clothes 2 is finished,
dampers 25 and 26 are opened as shown by broken line
to introduce fresh air from the damper 25. Thus, solvent
gas which has not been condensed and withdrawn in
the air cooler 17 is exhausted from the damper 26 and

smell of the solvent contained in the clothes 2 is re-

moved. __
(8). The solvent 4 entered into the distiller 15 in the

process @ 18 evaporated and is then condensed in a
condenser 27. Further, the condensed solvent is sent out
from the condenser 27 through the water separator 22
and the solvent pipe 23 into the clean tank 24 and is then
returned to the solvent tank 3 through an overflow
partition plate 28. Water separated by the water separa-
tor 22 is exhausted outside of the cleaner through a
water pipe 29.

FIGS. § and 6 show the dry cleaning processes using
terpene (petroleum solvent). The dry cleaning appara-

1.1.1 trichloroethane,
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tus using terpene i1s generally divided into a washing
and solvent-extracting tank 100, shown in FIG. 5, simi-
lar to the processing tank of FIG. 4 and a drying tank
200 (named a tumbler) shown in FIG. 6. In the washing
and solvent-extracting tank 100, the washing process
using other solvent described above and the same pro-
cesses as the above-described processes @, @, and @
are performed to complete all processes. In the dry
cleaning using terpene, generally the evaporation of the
solvent is not made and instead the fatty acid adsorbent
such as porous aluminum and the decolorizing agent
such as active carbon are filled into a filter 85 to purify
the solvent 4.
The clothes 2 from which the solvent has been ex-
tracted are taken out from the door 1 and put into a
processing tank 10g of the tumbler of FIG. 6 from a
door 1a thereof. The tumbler introduces outside air 20a
therein from an inlet duct 196 by a fan 16. The air is
heated by an air heater 18 and is sent in the processing

tank 10a. The solvent 4 contained in the clothes 2 is

evaporated and exhausted outside of the tumbler from
an outlet duct 19q, thereby drying of the clothes is
finished. |

As described above, the general dry cleaning pro-
cesses using various solvents have been described and
the dry cleaner using these solvents adopts the washing
and drying system using a single solvent even if any
solvent is used. |

‘Table 1 shows comparison of representative physical
properties of solvents which are mainly used at the
present time. Table 2 shows comparison of features,
limitations, defects and the like in dry cleaning caused
by the representative physical properties of the solvents
shown in Table 1.

TABLE 1
Boiling  Specific Burning

Point Gravity Point

*C.) (g/cc) - KB Value (*C.)
1.1.1 trichloroethane 74 1.35 124 not burn
perchioroethylene 121 1.62 %0 not burn
FLON 113 47.5 1.58 3 not burn

- terpene (petroleum 150-200 0.8 31 38
group)
In Table 1, the KB value is one of a measure represen-

tative of relative solubility of the solvent and the larger
the numerical value thereof is, the larger the solubility
is.

TABLE 2
Limitations
Features Defects Others
1.1.1 Large solubili- Unsuitable for Somewhat
trichloro-  ty and washing urethane proce- difficult
ethane pOWer. ssed goods, ad- to with-
Hardly contami-  hesive material, draw
nated. recent delicate activated
Relatively clothes, pigment, charcoal
low boiling print, particular (stability
point. resin, rubber. - of with-
Suitable for Main part of ap- drawn sol-
men’s suit and paratus formed vent has
wool knit. of stainless. problem).
L.ow temperature | Market is
drying. sharply
~ grown last
some years
perchloro-  Solubility and Substantially Synthetic
ethylene  washing power same as above. solvent
are large next Slightly high is most
to 1.1.1 trich- drying temp. spread.
loroethane. Material weak Main part
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TABLE 2-continued
Limitations
Features Defects Others
High boiling for heat needs of appara- 5
point next to caution. tus can be
terpene. formed of
Suitable for plated
men’s suit and Iron.
wool knit.
FLONI113  Small solubili- Difficult to Solvent is 10
ty and washing remove dirt due to  most ex-
power. low washing power. pensive.
Low boiling Solvent withdrawal Market is
point. technique of free- slowly
Capable of deal-  ing type or using gZTOWn.
ing with most activated
of material for charcoal is 15
clothes (suit- required.
able for deli- Main part of
cate clothes). apparatus is
Low temperature formed of
and short time stainless,
drying. 20
terpene Solubility and Highest boiling Cheapest
(petroleum) washing power point and solvent
| are small. inflammability. but large
Capable of deal-  Difficult to loss.
ing with most of remove dirt. Delicate
material for Difficult to clothes 25
clothes. control solvent. must be
Long washing and  dried
drying time. with wind.
Main part
of appara-
tus can be 30
formed of
_ i plated
i B iromn.

As described above, in the conventional dry cleaner
using exclusively only a single solvent, since the cleaner
has both merits and demerits depending on characteris-
tics of the solvént as described in Tables 1 and 2, it is
necessary to properly use the solvent in accordance
with various materials for clothes, processing and
forms.

More particularly, high washing efficiency is re-
quired for clothes having deep dirt and accordingly
perchloroethylene or 1.1.1 trichloroethane having high
solubility and washing power is suitable. On the other
hand, clothes (so-called delicate clothes) which tend to
be affected by solution and swelling due to the solvent
require stability. Accordingly, FLONI113 or terpene
(petroleum group) which can deal with most of materi-
als for clothes is required.

However, possession of both the dry cleaners is diffi-
cult in view of space and amount of investment in the
plant. Actually, one dry cleaner is employed at the
sacrifice of one of the washing efficiency or the stability
or an order for washing clothes is given to a special
outside factory.

OBJECT AND SUMMARY OF THE INVENTION

The present invention has been made to solve the
above problems, and an object of the present invention
18 to provide a dry cleaning method and an apparatus
thereof in which two solvents one of which has large
washing power and the other of which has high safety
for clothes are simultaneously possessed and mixed to
maintain a predetermined mixture ratio of the two sol-
vents so that the respective characteristics of both the
solvents do not interfere with each other and all various
clothes can be treated.
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The structure for achieving the object is as follows.

(1) The dry cleaning method using organic solvents is
characterized in that two types of solvents melted to
each other, one of which is a solvent (for example,
perchloroethylene or 1.1.1 trichloroethane) having
large washing power and the other of which is a solvent
(for example, fleon R113 or terpene) having high safety
for clothes can be simultaneously possessed and mixed
to a predetermined mixture ratio in the range in which
the respective characteristics of both the solvents do
not interfere with each other by means for fractionating
the solvents, whereby almost all materials for clothes
can be cleaned.

(2) The dry cleaning apparatus employing organic
solvents is characterized by the provision of a process-
ing tank, a solvent tank containing at least two or more
types of solvents both of which are melted to each other
and mixed to a predetermined mixture ratio, filters for
the respective solvents disposed between the solvent
tank and the processing tank, a fractionating device
including a distiller, a condenser and a water separator
for fractionating and withdrawing the at least two or
more types of solvents, and a recovery duct including a
cooler and a heater having both ends connected to the
processing tank and which is connected to a refrigera-
tor.

In brief, according to the present invention, in order
to solve the above problems, two types of solvents
melted to each other and having characteristics differ-
ent from each other, one of which is a solvent, for exam-
ple perchloroethylene, having large washing power and
the other of which is a solvent, for example fleon R113,
having high safety, can be simultaneously possessed in
one dry cleaner, and the processing tank, a pump and a
solvent circulation path are commonly employed to
make inexpensive the machine. Thus, there is further
provided a fractionating device for fractionating the
solvents so that the mixture of solvents formed during
washing becomes to a predetermined mixture ratio in
the range in which the respective characteristics of the
solvents do not interfere with each other.

With the above structure, almost all materials for
clothes can be cleaned by a single dry cleaner and gen-
erality of the cleaner is increased greatly as compared
with the prior art.

According to the present invention, it is not neces-
sary to employ two or more conventional dry cleaners
using solvents having characteristics different from
each other with respect to at least the washing power
and the safety in accordance with various materials,
processing and forms of clothes and a single dry cleaner
can treat almost all materials of clothes.

Accordingly, large burden to the user, such as in-
crease of the space and the investment amount for in-
stallation, can be reduced.

BRIEF DESCRIPTION OF THE DRAWINGS

FI1G. 1 schematically illustrates a dry cleaner accord-
Ing to an embodiment of the present invention;

FIG. 2 is a characteristic diagram showing the mix-
ture ratio of perchloroethylene and fleon R113 and
influence thereof to material of clothes:

FIG. 3 is a characteristic diagram showing a balance
of vapor and liquid upon distillation with respect to the
same muxture ratio of that of FIG. 2:

FIG. 4 is a configuration diagram of a conventional
dry cleaner; and



- 4,912,793

S

FIGS. § and 6 are configuration diagrams of conven-
tional dry cleaners using terpene.

DETAILED DESCRIPTION OF A PREFERRED

EMBODIMENT

F1G. 2 shows a relation between the aniline point and
the mixture ratio of perchloroethylene and FLON113,
and bad effects on materials of clothes.

As apparent from FIG. 2, if about 5 vol % of perchlo-
rocthylene is mixed in pure FLON113, the safety to

clothes is similar. Reversely, if about 50 vol % of

10

FLON 113 is mixed in pure perchloroethylene, cleaning

can be made without reduction of the solubility and
washing power. The same thing can be mentioned in
view of variation of the aniline point and the character-
istic of the aniline point has different tendencies depend-
ing on whether the mixture ratio is less than 50 vol % or
more than 50 vol %.

The aniline point of FIG. 2 is one of scales expressing
the relative solubility of the solvent and shows that the
solubility is larger as the temperature is lower. The

aniline point is similar to KB value of Table 1.
FIG. 3 is a balance diagram of vapor and liquid in the
case of perchloroethylene and freon R113.
For example, when the mixed liquid of FLON113
containing perchloroethylene of 40 mol % is heated and
distilled, the liquid begins to boil at about 68° C. It is

15

20

25

shown that the solvent containing much FLON113 -

having low boiling point (in this case, perchloroethyl-

ene of 10 mol % is contained) can be withdrawn when
~ evaporated solvent gas 18 taken out and condensed.

Accordingly, detection of the boiling point in distilla-
tion and change-over of a valve provided in a path for
distillation and withdrawal can discriminate the sol-
vents having a predetermined mixture ratio in the range
in which the respective characteristics of both the sol-
vents do not interfere with each other and the discrimi-
nated solvents can be employed again as a next washing
liquid.

An embodiment of the present invention is now de-
scribed with reference to FIG. 1. In FIG. 1, the same

30

35

elements as those of the conventional apparatuses

shown in FIG. 4 (dry cleaner using solvent except ter-
pene) and FIGS. § and 6 are designated by the same

reference numerals. Accordingly, description concerns 45

‘mainly portions different from the prior art.
I. Structure

(1) A solvent tank 3 containing a solvent 4 of

FLLON113 containing perchloroethylene of about 5 vol

% and a solvent tank 3a¢ containing a solvent 4a of 50

perchioroethylene containing fleon R113 of 50 vol %
- are tanks independent of each other. There is no parti-
tioning plate with overflow function as shown in FIG.
4 between both tanks 3 and 34. The tanks 3 and 3a are
provided with valves § and Sa, respectively.

The previously mixed solvent may be contained.
Actually, if pure solvents are however contained in the
tanks and the apparatus is operated, both the solvents
are mixed in a predetermined mixture ratio by the fol-
lowing fractionating operation.

(2) A distiller 15 contains therein a sensor 30 which
detects variation of the boiling point in distillation and is
operated 1n interlocked relationship with a valve 32.

When any mixed liquid entered in the distiller 15 as an
exhaust solvent is subjected to distillation, the solvent

gas containing much FLONI113 having low boiling

point is first evaporated as shown in FIG. 3. The vapor
1s liquefied and cooled through a condenser 27 and a

35

65
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solvent cooler 31. During this operation, the boiling
point is gradually increased. Thus, when the tempera-
ture for the sensor 30 1s set to 70° C., the valve 32 1s left
open until the boiling point reaches the set value (at this
time valve 32q is closed) and the solvent is returned to
the solvent tank 3 through the water separator 22 and
the solvent pipe 23 as FLLON containing perchloroeth-
ylene of about 5 vol %.

Thereafter, the valve 32 1s left closed until the distilla-
tion is completed (at this time, the valve 32a is opened)
and the solvent is returned to the solvent tank 3a
through the water separator 22¢ and the solvent pipe
23a as perchloroethylene containing FLON.

In order to secure the desired mixture ratio, the with-
drawal path formed of the condenser 27 and the solvent
cooler 31 is required to remove any stay portion of the
solvent and make the path as short as possible.

(3) A filter 8 for perchloroethylene and a filter 8a for
FILON113 are independently provided. Valves 7 and 7a
are provided for the filters 8 and 8a, respectively, to
prevent the solvents from being mixed during circula-
tion thereof.

(4) The recovery duct 19 is dlsposed at the side of the

processing tank 10 and is provided therein with an air
cooler 17 and a preheater 18 which are connected to a
refrigerator 42. |

During the drying, the processing drum 11 is slowly
rotated and air is circulated by the fan 16 in the direc-
tion of arrow 20. The solvent gas evaporated from the
clothes 2 is sent to the air cooler 17 through a lint filter
40 disposed in the button trap 12 so that the evaporated
solvent gas is condensed and liquefied. Air is then re-
heated by the preheater 18 using the exhausted heat of
the refrigerator 42 and is further heated by an auxiliary
heater 41 to a predetermined temperature indicated by a

- thermostat 43 to dry clothes 2.

When the drying is finished, the heating source is cut
off to reduce the cooling temperature of the air cooler
17 and the density of solvent gas can be reduced to the
utmost. Accordingly, it is not necessary to take in fresh.
air to remove smell as made in the conventional appara-
tus. Thus, the dampers 25 and 26 as shown in FIG. 4 are
not provided.

II. Operation

(1). When clothes 2 are dirty strongly, the perchloro-
ethylene solvent 4a is pumped up through the valve Sq
by the pump 6 and is fed to the processing tank 10

‘through the valve 7 and the filter 8 or through the valve

9 by a necessary amount.

. When clothes 2 are delicate, the solvent 4 of fleon
RI13is pumped up through valve 5, 7z and the filter 8a
or through the valve § and 9.

@ When the pumplng of the solvent is completed,
the processmg drum 11 is slowly rotated and the solvent
4 or 4a is circulated through the path of the processing
tank 10, the button trap 12, the valve 13, the pump 6 and
the valve 7 or 7a or 9 to wash the clothes 2.

(4) . The solvent 4 or 4a is exhausted through the valve
14 in the distiller 15. The processing drum 11 is subse-
quently rotated at a high speed to centrifuge the solvent
contained in clothes 2 and exhaust the solvent.

When the above processes to are repeated,

the solvents 4 and 4@ remaining in the pump 6 and the

path or contained in clothes 2 in the case both solvents -
are used before and behind the process are mixed to

each other to a certain extent. However, the respective
characteristics of both the solvents can not interfere
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with each other by minimizing the mixed ratio of both
solvents.

(5). Any mixed liquid exhausted in the distiller 15 is
fractionated to a predetermined mixture ratio again by
the method described in the above item (2) and the
fractionated solvents are returned to the solvent tank 3
and 3a, respectively.

(6) . When the washing process is finished, clothes 2 is
dried by the method described in the above item (4) and
all the cleaning processes are finished.

The foregoing has been made to combination of two
types of solvents, although three types of solvents may
be treated in the same manner.

I claim:

1. A method of dry cleaning, comprising:

drawing a plurality of mixed solvents from a first

source into a container:

processing the contents of the container with the

plurality of mixed solvents;

[T T TR S
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passing the plurality of mixed solvents through a
fractionating arrangement to separate out the plu-
rality of mixed solvents;

returning the fractionated plurality of mixed solvents
to the first source;

drawing a cleaning fluid, having a cleaning character-
1stic and boiling point different from the plurality
of mixed solvents, from a second source into the
container:

processing the contents of in the container with the
cleaning fluid;

passing the cleaning fluid through a fractionating
arrangement to separate out the cleaning fluid;

returning the cleaning fluid to the second source.

2. The method as in claim 1, wherein

the plurality of mixed solvents is a first plurality of
mixed solvents; and

the cleaning fluid is a second plurality of mixed sol-
vents.

3. The method as in claim 1, wherein the first source.

and the second source are each separate solvent tanks.
* Xk % ¥ L
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